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(54) ENCODER/DECODER FOR VIDEO SIGNAL 

( 57 ) Abstract : 

PURPOSE: To provide an encoding signal capable of interpolating defective data 
without using a specific means when an error occurs in the case an image signal 
is transmitted after applying encoding processing. 

CONSTITUTION: A video signal inputted from a video signal input terminal 1 is 
separated to even-numbered and odd-numbered field strings by an even/odd numbered 
field separation part 2. Each field string receives the encoding processing 
independently by an even-numbered field encoder part 3 or an odd- numbered field 
encoder part 4, respectively and forms a GOP, and it is sent to video multiplexer 
5. The video multiplexer 5 unifies the GOPs in one signal for transmission, and 
outputs it from a composite signal output terminal 6, and the signal is 
transmitted via, for example, a digital network, etc. Also, in the case the error 
occurs in the transmission, it is detected by a decoder, and after decoding 
processing is applied to it, interpolation processing is performed, then, it can 
be restored to an original image signal. 
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CLAIMS 



[Claim(s) ] 

[Claim 1 ] Coding equipment which codes a video input signal, comprising: 

Screen separating mechanism which divides the above-mentioned video input signal 

into an even number screen and an odd number screen per screen. 

A bit reduction means which carries out compression processing of the video 

signal divided into even number and an odd number screen in the above-mentioned 

screen separating mechanism independently, respectively, and a compression signal 

synthesizing means which compounds a compressed image signal acquired by the 

above-mentioned bit reduction means. 

[Claim 2 ] The coding video signal device according to claim 1, wherein the 
above-mentioned screen separating mechanism divides the above-mentioned video 
input signal into an even number field and an odd number field. 

[Claim 3 ] The coding video signal device according to claim 1, wherein compression 
of a signal by the above-mentioned bit reduction means uses correlation of a time 
base direction. 

[Claim 4] A video input signal is separated into an even number field and an odd 
number field by coding video signal device characterized by comprising the 
following, A video-signal decoding device which makes an error correction of a 
video signal or correction produced by decrypting a synthesis video signal which 
compounded a signal acquired by coding processing being independently carried 
out, respectively. 

Synthesis video signal separating mechanism which separates the above-mentioned 
synthesis video signal per screen. 

An error detection means to detect independently an error of a video signal of 
even number and an odd number screen which are obtained in the above-mentioned 
synthesis video signal separating mechanism, respectively. 

A signal extension means which carries out the expansion process of the video 
signal after error detection by the above-mentioned error detection means 
independently on an even number screen and an odd number screen, 
respectively . 

A picture signal processing means to process a picture signal acquired in the 
above-mentioned signal extension means, and a control means which controls a 
described image signal processing means. 

[Claim 5] The video-signal decoding device according to claim 4, wherein the 
above-mentioned synthesis video signal separating mechanism divides the 
above-mentioned synthesis video signal into an even number field and an odd 
number field. 

[Claim 6 ] The video-signal decoding device according to claim 4, wherein the 
above-mentioned control means operates based on a signal from the above-mentioned 
error detection means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application ] This invention r 
device which decrypts the coded video si 
device which codes the video signal into 



elates to the video-signal decoding 
gnal, concerning the coding video signal 
which this invention is inputted. 
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[0002] 

[Description of the Prior Art] In recent years, service ******** VOD (video on 
demand) and NVOD {near VOD) which treat a **** picture as a means of 
communication of a picture by development of a cable etc. are known. The outline 
of VOD is shown in drawing 5. When the video-signal offer or center side sends 
the video sources 51, such as a movie, to the member side, compression processing 
of the video source 51 as picture information is first carried out with MPEG 
encoder 52 . The art using correlation of the time base direction by the method of 
the standard of MPEG (moving picture image coding experts group) that this 
graphical-data-compression processing is the so-called international standard of 
the video coding for accumulation, etc. is used. The compressed signal is sent 
and stored in the random-access-memory (RAM: random access memory) device 54 via 
the video multiplexing device 53 . 

[0003] If there is a demand from the member side, the compression signal stored in 
the RAM device 54 will be sent to the formatter 56 from the buffer 55, and will 
be transmitted to the member side via the cable 58 from the digital network 

( digitalnetwork ) switchboard 57. the member side — the set top box (set top box) 
— it being what is called the receiver 59, and, The compression signal 
transmitted by a cable is received, and the expansion process of the compression 
signal is carried out by MPEG decoder 60 in the receiver 59, and the received 
compression signal turns into a picture signal, and can be seen in television 
monitor 61 grade as a picture. 

[0004] Here, since high definition is moreover obtained with a high compression 
ratio, the compression method using correlation of the information on the time 
base direction by the method of the standard of the above-mentioned MPEG, etc. is 
useful also in respect of effective use of an information storing space. 

[0005] 

[Problem (s) to be Solved by the Invention] By the way, in the picture which 
compresses and processes the conventional picture signal, when an error occurs, a 
part of picture is only influenced and the loss data by which it is generated at 
this time is interpolated by the data equivalent to the place where the 
surrounding data of a pixel or divisions in front and behind are the same. 

[ 0 0 06 ] However , since it is collected by GOP (group of pictures), the picture 
information obtained with the image compression method in the method of MPEG is 
MPEG decoder 60 in the receiver 59 by the side of the member of drawing 5, and if 
a data error occurs, it will influence the whole GOP. If the case where 15 frames 
is made into a unit is mentioned as an example of the picture compressed by the 
method of MPEG, supposing a data error occurs in one GOP, the picture obstacle 
for 0.5 second will arise. 

[0007]As a generation place of a data error, the following two places are mainly 
mentioned. One is an error within storage devices, such as a RAM device, and this 
can consider failure of some storage devices. Another is an error network within 
the net, and can consider the cell omission of an information signal, etc., for 
example with an ATM switching network. 

[0008] To the error of a storage device, for example to deficit data, give mirror 
structure to an information storing space, or. Although a redundant memory like 
RAID (redundant arrays of inexpensive disks) is added to picture information and 
there is a method which makes the reconst itut ion of data possible, According to 
these methods, the structure of the compressed picture signal will become 
complicated, and hardware etc. will become expensive. 

[0009] Since the video data is used as picture information and it is possible to 
interpolate data to such an extent that it does not become a problem when it 
visualizes taking advantage of the characteristic and the visual characteristic 
of a picture unlike computer data, the method mentioned above is unsuitable. 

[0010] In that as which a picture is inputted in real time in the error of cell 
omission network within the net, since the means of retransmission of message 
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cannot be used, an effective data restoration method is not found to this. 

[0011] Then, this invention is made in view of the actual condition mentioned 
above, and is a thing. 

The purpose, without using an expensive data restoration method to the deficit 
data to produce, when coding and transmitting, It is providing the coding video 
signal device which does not need to provide the means of retransmission of 
message to deficit data and which codes the video signal which can interpolate 
deficit data, and the video-signal decoding device which interpolates the 
produced deficit data when decrypting the coded video signal 
again . 

[0012] 

[Means for Solving the Problem] A coding video signal device concerning this 
invention is provided with the following. 

Even number and an odd number screen separation part which separate a video input 
signal by even number and odd number screen, for example, even number, and an odd 
number field row unit. 

An even number screen coding part and an odd number screen coding part which 
carry out compression processing of the video signal divided in even number and 
an odd number screen separation part independently for every screen 
sequence . 

A video multiplexing device which compounds a compression signal by which 
compression processing was carried out in these screen coding 
parts . 

[0013] It is mentioned that the above-mentioned even number and an odd number 
field are formed in every group OBUPIKUCHAZU (GOP:group of pictures) . It may be 
formed by even number and an odd frame instead of even number and an odd number 
field. 

[0014] As for compression of a signal performed in the above-mentioned even number 
field coding part and an odd number field coding part, it is preferred to use 
correlation of a time base direction. 

[0015] A video-signal decoding device concerning this invention is provided with 
the following. 

Even number and an odd-numbered-data separation part which divide into even 
number and the odd number field GOP a synthesis video signal acquired with a 
coding video signal device. 

An even number field error detection part and an odd number field error detection 
part which perform independently error detection of a signal of this even number 
field GOP and odd number field GOP that were separated, respectively. 
An even number field decoding section and an odd number field composite-i zed part 
which carry out the expansion process of the compression signal of each field GOP 
after error detection independently, respectively. 

An image processing portion which interpolates defective parts by which error 
detection was carried out from a video signal obtained in each field decoding 
section, and a control section which controls operation of this image processing 
portion based on data from the above-mentioned error detection 
part . 

[0016] It is good also considering a data unit from which a synthesis video signal 
is separated by the above-mentioned even number and odd-numbered-data separation 
part as a frame unit . 

[0017] 

[ Function ] According to the coding video signal device concerning this invention, 
a video signal is divided into even number and an odd number field sequence, 
After compression processing of a video signal carrying [ about every field 
sequence ] out using correlation of a time base direction independently, 
respectively and changing each field sequence into each GOP, According to the 
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video-signal decoding device which collects into one synthesis video signal, 
transmits to a video-signal decoding device in order to transmit each GOP, and is 
applied to this invention. The synthesis video signal transmitted is again 
divided into even number and the odd number field GOP, About each GOP, 
independently, an expansion process is carried out, it is changed into the video 
signal of each field sequence, and a video signal can be obtained from error 
detection and the video signal by which the expansion process was carried out in 
the image processing portion based on error information, respectively. 

[0018] 

[ Example ] Hereafter , working example of the coding video signal device and 
decoding device concerning this invention is described in detail, referring to 
Drawings . 

[ 0 0 1 9 ] Drawing 1 is a figure showing the outline composition of the coding video 
signal device concerning this invention. 

Drawing 2 is a figure showing the outline composition of the video-signal 
decoding device concerning this invention. 

[0020] In drawing 1, a video signal is inputted from the video signal input 
terminal 1, and it is sent to even number and the odd number field separation 
part 2. In even number and the odd number field separation part 2, the video 
signal sent is divided per field and serves as an even number field sequence and 
an odd number field sequence, An even number field sequence is sent to the even 
number field coding part 3, an odd number field sequence is sent to the odd 
number field coding part 4, and each field sequence is coded independently. 
Correlation of a time base direction is used for this coding. What is called GOP 

(group OBUPIKUCHAZU : group of pictures) that mentions the coded field sequence 
later, respectively It forms, and is sent to the video multiplexing device 5, and 
each GOP is summarized to one signal here. The synthesis video signal packed into 
this one is transmitted via a digital network etc. from the composite signal 
output terminal 6 . 

[0021] In drawing 2, the compression signal transmitted to even number and the 
odd-numbered-dat a separation part 12 via a digital network etc. from the 
composite signal output terminal 6 of drawing 1 is inputted from the composite 
signal input terminal 11. In even number and the odd-numbered-data separation 
part 12, the compression signal sent is again divided by GOP units, and is 
divided into GOP GOP from an even number field sequence, i.e., GOP from the even 
number field GOP and an odd number field sequence, i.e., an odd number field. The 
even number field GOP is sent to the even number field error detection part 13, 
and the odd number field GOP is sent to the odd number field error detection part 
14. Here, it is independently detected about the even number field GOP and the 
odd number field GOP, respectively whether there is any data part which suffered 
a loss in each GOP, and an error detection result is sent to the control section 
18. Each GOP is sent to the even number field decoding section 15 or the odd 
number field decoding section 16 corresponding to each GOP, and decoding 
processing is carried out independently, respectively, and it serves as a video 
signal of an even number field sequence and an odd number field sequence. The 
video signal of each field sequence by which decoding processing was carried out 
is sent to the image processing portion 17. The image processing portion 17 is 
performing operation of canceling the video signal of the field sequence, when 
there is a data part which suffered a loss to each field signal sent based on the 
error information from a control section. When it is canceled any of the video 
signal of an even number field sequence or an odd number field sequence they are, 
the video signal near the original signal is obtained by carrying out 
interpolation processing based on the video signal of the field sequence of the 
direction which remained. The obtained video signal is sent to a television 
monitor etc. from the video signal output terminals 19, and is displayed on 
monitor display. 

[ 0 0 2 2 ] According to an error detection output, ON/OFF control of the operation of 
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decoding processing may be carried out. 

[ 0 0 23 ] Drawing 3 is a figure showing the outline of GOP. 

[0024] In drawing 3, GOP comprises the field of 15 sheets and is classified into I 
screen, P screen, and B screen, respectively. I screen expresses a field inner 
code-ized screen, and P screen expresses an inter frame-predict ive-coding screen, 
and B screen expresses a bidirectional prediction-coding screen. P screen is 
predicted from I located in front or P screen, and bidirectional prediction is 
carried out from I or P screen in which B screen is located forward and backward. 

[ 0 0 2 5 ] Drawing 4 is a figure showing the outline of the flow of the video signal 
processed with the coding video signal device and decoding device concerning this 
invention . 

[0026] In drawing 4, the source image frame sequence 31 inputted is divided into 
the even number field sequence 32 and the odd number field sequence 33 by even 
number and the odd number field separation part 2. Then, coding processing is 
carried out in the even number field coding part 3 and the even number field 
coding part 4 corresponding to each field, and the signal of each field sequence 
is changed into even number field GOP34 and odd number field GOP35. The synthesis 
video signal which GOP of these two sheets was summarized to one signal with the 
video multiplexing device etc., and was packed is accumulated with the storage 
device 36 in a video multiplexing device. According to the demand from a user, a 
required synthesis video signal is supplied to a user through the digital network 
network 37. Again, this supplied synthesis video signal is divided into the even 
number field GOP and the odd number field GOP by even number and the 
odd-numbered-data separation part 12, and these GOP ( s ) , By even number field 
error detection, the decoding section 38 and odd number field error detection, 
and the decoding section 39, decoding processing is independently carried out to 
error detection, respectively, and it becomes the even number field sequence 40 
and the odd number field sequence 41, respectively. These video signals are 
processed in an image processing portion according to the error information 
detected by the error detection part etc. In drawing 4, the case where an error 
is detected is shown in the direction of the even number field sequence, 
therefore the signal of the even number field sequence 40 is canceled in an image 
processing portion, and the odd number field sequence 41 acquires the image frame 
sequence 42 which interpolation processing was carried out and was interpolated. 

[0027] Divide into two field sequences the video signal transmitted by 
constituting as mentioned above, and coding processing is carried out 
independently, respectively, Change each field sequence into the signal of GOP 
units, summarize two GOP ( s ) , and it compounds and transmits to one signal, Even 
if receive this video signal, it separates into GOP again, and decoding 
processing is carried out independently, respectively, an error is detected by 
the video signal of one of field sequences and a picture is spoiled after 
changing into the video signal of each field sequence, Deficit data can be 
interpolated based on the video signal of the field sequence of another side, and 
the original video signal can be obtained. 

[0028] Though the difference in vision arises somewhat in the thing of deficit 
data to do for interpolation processing, since it is short time of 0.5 second in 
one GOP which comprises the field of 15 sheets, in the case where it applies to 
application which assumes the image quality of VHS levels, such as VOD, it does 
not become a problem. By this method, an information storing space and a 
processing unit excessive to a storage device are unnecessary, and the coding 
video signal device and decoding device which can respond also to accidents, such 
as cell omission network within the net, can be provided. 

[0029] 

[Effect of the Invention] By as mentioned above, the thing which the correlat ivity 
of a mutual data unit is improved because a video signal separates into an even 
number field and an odd number field according to the coding video signal device 
concerning this invention as explained, and is coded independently, respectively. 
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For example, even if a special processing unit is not used even if an accident 
occurs in network communication etc. and deficit data arises, or it does not give 
a data structure special to transmission video image information, it becomes 
possible to transmit the signal which does not lose data. 

[0030] As explained above, according to the video-signal decoding device 
concerning this invention. When carrying out compression processing of the video 
signal, divide a video signal into the video signal of an even number field 
sequence, and the video signal of an odd number field sequence, and the composite 
signal which carried out coding processing independently, respectively and was 
packed is again divided into an even number field and an odd number field, By 
carrying out error detection and carrying out Image Processing Division according 
to an error detection output, when carrying out decoding processing 
independently, respectively. Even if an accident occurs in network communication 
etc. and deficit data arises, and a special processing unit is not used or it 
does not give a data structure special to transmission video image information, 
deficit data can be interpolated when carrying out decoding processing. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]It is a block diagram showing the outline composition of one working 
example of the coding video signal device concerning this invention. 
[Drawing 2] It is a block diagram showing the outline composition of one working 
example of the video-signal decoding device concerning this invention. 

[Drawing 3] It is a figure explaining GOP (group of pictures) . 

[Drawing 4] It is a figure explaining the flow of the video signal treated with 
the coding video signal device and decoding device of this example. 
[Drawing 5] It is a figure explaining VOD (video on demand) . 
[Description of Notations] 

1 Video signal input terminal 

2 Even number and an odd number field separation part 

3 Even number field coding part 

4 Odd number field coding part 

5 Video multiplexing device 

6 Composite signal output terminal 

11 Composite signal input terminal 

12 Even number and an odd-numbered-data separation part 

13 Even number field error detection part 

14 Odd number field error detection part 

15 Even number field decoding section 

16 Odd number field decoding section 

17 Image processing portion 

18 Control section 

19 Video signal output terminals 

31 Source image frame sequence 

32 Even number field sequence 

33 Odd number field sequence 

34 Even number field GOP 

35 Odd number field GOP 

36 Storage device 

37 Digital network network 

40 Even number field sequence 

41 Odd number field sequence 

42 The interpolated image frame sequence 
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[Drawing 1] 
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